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Human Immunodeficiency Virus-associated
Nephropathy
Chun-Fu Lai, Jenq-Wen Huang,1 Wei-Chou Lin,2 Chien-Ching Hung,1 Tzong-Shinn Chu1*
Human immunodeficiency virus-associated nephropathy (HIVAN) is characterized by high-grade protein-
uria and rapid progression to end-stage renal disease (ESRD). Despite the large numbers of HIV-infected
 cases in Asian countries, data on HIVAN in this area are limited. We report a 54-year-old Taiwanese
 man with HIVAN who presented with cytomegalovirus retinitis, renal insufficiency (serum creatinine,
3.8 mg/dL) and nephrotic range proteinuria with a daily protein loss of 10.8 g. Despite highly active anti-
retroviral therapy (HAART) for 31 months, renal failure developed requiring maintenance hemodialysis.
Renal biopsy showed collapsing focal segmental glomerular sclerosis, podocyte proliferation and tubu-
lointerstitial nephritis with mononuclear cell infiltration. These features were compatible with HIVAN.
Although hemodialysis was instituted, he died 2 months later due to nosocomial pneumonia complicated
with multiple organ failure. In summary, this case of HIVAN in a Taiwanese patient shows that the 
condition may progress to ESRD despite successful viral suppression with HAART. [ cJ Formos Med Asso
2006;105(8):680–684]
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CASE REPORT
Characteristic human immunodeficiency virus-
associated nephropathy (HIVAN) presenting with
heavy proteinuria and rapid progression to end-
stage renal disease (ESRD) in HIV-infected patients
was first described in 1984.1,2 The pathology of
HIVAN had some distinct characteristics, including
collapsing type focal segmental glomerulosclerosis
(FSGS), significant hypertrophy and hyperplasia of
podocytes, tubular degeneration and prominent
interstitial infiltration.3 The clinical and pathologic
features of HIVAN differ from other renal diseases,
such as heroin-associated nephropathy. In studies
reported before the era of highly active antiretro-
viral therapy (HAART), HIVAN usually progressed
to ESRD within 1 year.4,5
The epidemiology of HIVAN shows great 
variation between different races and regions.
The majority of reported cases of HIVAN have
been in African-Americans.4,6 In contrast, HIVAN
has rarely been reported in Asian countries. Here,
we report the case of an HIV-infected Taiwanese
man with nephrotic range proteinuria and pro-
fgressive renal failure. Despite continuation o
HAART for 31 months with successful viral sup-
pression, the condition progressed to ESRD. Renal
histology disclosed typical features of HIVAN.
Case Report
In April 2004, a 54-year-old Taiwanese man who
had been a tour guide for more than 10 years was
t admitted due to shortness of breath for abou
y1 week. He had been to Southeast Asia man
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times and had lived in Thailand for 3 years. Left
hydronephrosis due to a ureteral stone had been
diagnosed and he had received ureterolithotomy
in 2000. He had no past history of diabetes mel-
litus or hypertension.
HIV infection was diagnosed with the initial
presentation of blurred vision due to cytomega-
lovirus (CMV) retinitis in September 2001. The
initial plasma HIV-RNA load was over 750,000
copies/mL by reverse-transcriptase polymerase
chain reaction, and the CD4+ lymphocyte count
was 192 cells/μL. HAART consisting of efavirenz,
stavudine and lamivudine was instituted. The
hospital course was complicated with acute renal
failure resulting from left ureteral obstruction
due to ureteral stricture. Renal sonography dis-
closed bilateral normal kidney size with left 
hydronephrosis. Renal function improved with
ureteral stenting, and serum creatinine stabilized
at 3.8 mg/dL and creatinine clearance rate (CCr)
at 21 mL/minute. Microscopic hematuria (10–20
red blood cells per high power field) and massive
proteinuria (daily protein loss was around 10.8 g)
were also noted. Studies of viral hepatitis mark-
ers were negative for hepatitis B and hepatitis C
viruses. There was no edema or hypertension.
Serum albumin level was 2.9 g/dL, and lipid pro-
file was within normal limits. HIVAN was sus-
pected but the patient refused renal biopsy.
Under HAART, the plasma HIV-RNA load 
declined to undetectable levels by ultra-sensitive
test and CD4+ lymphocyte count increased to
440 cells/μL 8 months after the start of treatment
(May 2002). However, nephrotic range protein-
uria persisted. Hypertension and dyslipidemia
developed in December 2002 and August 2003,
respectively. Amlodipine and atorvastatin were
prescribed. Serum creatinine gradually increased
thereafter.
Progressive dyspnea developed a week before
this admission in April 2004. Physical examination
disclosed normal breath sounds and no leg edema.
Advanced renal failure (creatinine, 14.4 mg/dL),
hyperkalemia (serum potassium, 6.2 mmol/L)
and metabolic acidosis (arterial blood pH, 
7.28; PaCO2, 13.7 mmHg; HCO3−, 6.4 mmol/L)
 were noted. Renal ultrasonography disclosed
bilateral normal kidney size and left hydrone-
tphrosis with similar severity compared with tha
assessed 3 years before. In addition, heavy pro-
teinuria (daily protein loss around 5.9 g) and
microscopic hematuria (10–15 red blood cells
per high power field) were noted. Hemodialysis
ywas started and renal biopsy of the right kidne
was performed.
Renal histology showed segmental to global
glomerular sclerosis with visceral epithelial cell
proliferation surrounding the sclerotic area on
light microscopy (Figure 1). Intracytoplasmic pro-
tein resorption droplets were evident (Figure 2).
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iF gure 1. fh h h llLig t microscopy s ows t e co apsing type o
glomerular sclerosis with prominent visceral epithelial cell
proliferation (arrow) and capillary lumen closure (hema-
toxylin & eosin, 200×).
iF gure 2.  h f f l l l hHig er magni ication o  g omeru us on ig t
microscopy shows eosinophilic protein droplets (arrow) in
the podocytes (hematoxylin & eosin, 400×).
The mesangial cellularity and matrix were mod-
erately increased with glomerular capillary lumen
closure. Moderate tubulointerstitial nephritis with
interstitial mononuclear cell infiltration (Figure 3)
and focal tubular atrophy with mild interstitial
fibrosis were noted. The microcystic change of
the renal tubules was not significant. Immuno-
fluorescent studies demonstrated nonspecific 
deposits of IgM, C3 and C1q in the mesangium
and glomerular capillary wall. No tubuloreticu-
lar inclusion was found on electron microscopy.
Pathology revealed collapsing type FSGS with
prominent tubulointerstitial nephritis, consistent
with HIVAN.
Azotemia persisted while urine output was
relatively adequate. Hemodialysis continued
since there was no evident recovery of renal func-
tion. Nosocomial pneumonia developed during
hospitalization, however, and progressed to
septic shock, complicated with multiple organ
failure. He died 2 months after initiation of 
hemodialysis.
Discussion
Various forms of renal diseases in HIV-infected
patients have been widely reported.3,7,8 However,
the classical form of HIVAN with unique features
was by far the most common type of renal
disease identified in a biopsy series of patients
with HIV infection and renal disease.9 The clini-
tcal importance of HIVAN is due to its malignan
nature and rapid progression to ESRD.4
Diagnosis of HIVAN is based on many clini-
cal and pathologic features in HIV-infected pa-
tients. Our patient had high-grade proteinuria,
progressive renal insufficiency and large echo-
genic kidneys on ultrasound examination. These
are all characteristic findings in patients with
y HIVAN. Hypertension was not noted initiall
ybut developed later in the disease course. Earl
reports suggested that hypertension was infre-
quent in HIVAN, but a more recent study showed
that hypertension was not uncommon.5
The typical pathologic feature of HIVAN is a
distinct collapsing form of glomerular sclerosis,
which falls within the morphologic spectrum
of FSGS.3 Glomerular epithelial cells are par-
ticularly affected. A prominent tubulointerstitial
y infiltration of immune cells, most commonl
kT lymphocytes and macrophages, is a hallmar  
of the disease. Renal biopsy in this patient dis-
closed features of collapsing type FSGS, podo-
cyte hyperplasia with protein droplets and
striking tubulointerstitial nephritis. Tubular atro-
phy was demonstrated, but there was no evi-
gdence of significant microcyst. Despite bein
characteristic features, tubular microcysts were 
observed in only 61% of HIVAN cases in a previous
study.10 gIn this case, immunochemical stainin
ywas nonspecific, which precluded the possibilit
of immune complex-related glomerulonephritis.
yBesides, electron microscopy failed to identif
the common but not a specific finding to HIVAN
of tubuloreticular inclusions. Another previous
study found that these inclusions were less abun-
dant in cases of HIVAN since the late 1990s.3
This trend might be related to the use of modern
antiretroviral therapy, with consequent reduc-
gtion in plasma HIV-RNA load and correspondin
talteration in the cytokine milieu. This patien
had received HAART for more than 2 years with
successful viral suppression and immune recov-
ery before renal biopsy, which might explain the
absence of tubuloreticular inclusions. Although
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iF gure 3. h f h l bLig t microscopy o  t e rena  iopsy specimen
shows moderate interstitial mononuclear cell infiltration.
The tubular lumina are not dilated significantly (hemato-
xylin & eosin, 200×).
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renal biopsy was not performed at the initial
presentation of renal anomalies, the clinical fea-
tures and course in this case including absence
of past history of diabetes mellitus, hypertension
or viral hepatitis, and many pathologic features
were all consistent with HIVAN.
This patient had a past history of left ureteral
stone with hydronephrosis. Although obstructive
or reflux nephropathy results in glomeruloscle-
rosis of remnant nephrons similar to FSGS,11 it
usually occurs in children, patients with bilateral
obstruction or in allograft after kidney transplan-
tation. Interstitial and periglomerular inflamma-
tion may accompany the development of this
condition.12 Our patient had only left ureteral
obstruction and only right side kidney biopsy
was performed. Despite progression to renal 
failure, bilateral kidneys were not contracted.
Significant hyalinosis of the arterioles was not
found on renal biopsy. The podocyte hyper-
plasia with resorption protein droplets found
in this patient has rarely been reported in
obstructive uropathy-associated FSGS. These
findings indicated that the initial presentations
of renal disease were attributable to HIVAN.
The prevalence of HIVAN in different races
and areas varies widely. In the United States,
most cases of HIVAN occurred in blacks and
along the East Coast.4–6,13 In Europe, cases of
classical HIVAN are less frequent, but most 
of them also occur in blacks.14–16 Although cases
of HIV infection have increased at a staggering
rate in Asia, only a few studies of renal pathology
in Asians have been reported.15,17–19 In a study 
of renal histology from Thailand, none of 26
HIV-infected patients with significant protein-
uria had the unique features of HIVAN.17 Other
than ethnicity, the differences may be related
to populations selected for renal biopsy.
Optimal management of HIVAN remains un-
clear; however, the use of antiretroviral therapy
delays the course of HIVAN because renal paren-
chymal cell infection and expression of HIV
genes are crucial to the initiation of HIVAN.20
Preliminary reports also indicated that HAART
has beneficial effects on the prevalence and
progression of HIVAN.5,8,21,22 TBefore the HAAR
era, patients with HIVAN usually progressed to
ESRD within 1 year.4,5 In our patient, the interval
between initiation of HAART and progression to
ESRD requiring maintenance hemodialysis was
y31 months, which suggests that HAART ma
r delay progression of HIVAN. Tubuloreticula
f inclusion was not found in a renal biopsy o
rthis patient after HAART treatment, while othe
histologic features of HIVAN persisted and dis-
ease finally progressed to ESRD. A possible
explanation is that HAART can retard disease
progression, through suppressing viral replica-
tion, but does not cure it. Other factors, such as
induced fibrogenic cytokines23 cor hemodynami
factors,4 contribute to disease progression. In
rfact, angiotensin-converting enzyme inhibito
was reported to have some beneficial effects on
HIVAN.23,24
In summary, this case of HIVAN in an HIV-
tinfected Taiwanese patient presented with distinc
yclinical and histologic features, including heav
proteinuria, progressive renal insufficiency, and
collapsing form of FSGS with prominent tubu-
lointerstitial nephritis on renal biopsy.
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